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shaping the cube into a sphere so that it may have the same shape as the
world. We find that the radius of the cube is .62 inch, or a little more
than six-tenths of an inch. .62 inch has to be magnified to 4,000 miles,
the radius of the earth, so we have to find the number of times .62 inch
is contained in 4,000 miles. A little simple arithmetic shows that the
magnification is a little more than 400,000,000. With this magnification
a little sphere holding a cubic inch is magnified to the size of the world.
The diameter of a hydrogen molecule, with this magnification, becomes
four inches.
If we can imagine a space as big as the whole earth filled with balls
four inches in diameter we shall have some idea of the vast number of
hydrogen molecules in a cubic inch.
Actually the molecules of hydrogen are not so tightly packed when
the hydrogen is at atmospheric pressure. The number of molecules in
a cubic inch, in this condition, is 44 followed by nineteen noughts.
COUNTING   MOLECULES
The counting of molecules one by one is, of course, far beyond the
bounds of possibility. But suppose the molecules were passed tnrough
a fine nozzle at the rate of a million a second, it seems as though we
should soon account for the molecules in a cubic inch.
Well, a year is roughly 32,000,000 seconds. In a year, therefore,
thirty-two billion molecules pass through. To find the number of years
we have to divide the number of molecules by thirty-two billion. It
would take about 14,000,000 years for that small mass of molecules to
pass through.
EMPTINESS   OF   AN   ATOM
The atom is so small a thing that there hardly seems room in it,
as it were, for emptiness. Indeed, the old idea of the atom was that
it was an inert thing completely filled with matter, and as solid as a piece
of iron seems to be.
When we come to measure an electron there is a different tale to
tell. The diameter of an electron is .14 of a billionth of an inch, or about
a seven-billionth of an inch. If electrons could be placed side by side it
would take seven billion of them to stretch an inch. Set out in full the
diameter of an electron is .00000000000014 inch. That distance is many
times smaller than the diameter of a hydrogen molecule; it is only
i/70,oooth as great. Or we can say that the diameter of a hydrogen
molecule is 70,000 times as great as that of an electron,
A hydrogen molecule consists of two hydrogen atoms, each with an
electron revolving about a very small nucleus. Thus the distance of an
electron from the nucleus is something like 17,000 times the diameter of
the electron. The greater part of the molecule is, therefore, empty space.
We have a tiny electron at comparatively an enormous distance
revolving about a very small nucleus.
If we magnify the atom to get a picture of it, we may make the